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(54) AUTOMATIC MEASUREMENT DEVICE AND METHOD OF FERRULE 
FOR MULTI-CORE OPTICAL CONNECTOR 

(57)Abstract: 

PURPOSE: To provide an automatic measurement device and method of ferrule for 
multi-core optical connector, which geometrical elements of the multi-core optical 
connector are measured by non-connected 3-D measurement device, measuring jig, co- 
axial emission method, and backlight emission method. 

CONSTITUTION: The automatic measurement device for multi-core optical connector 
according to the present invention moves along the axes of X, Y, and Z, and comprises 
means for moving 3-axes; a jig which is mounted on the means for moving 3-axes and 
on which a groove is formed so as to fix a ferrule sample; a backlight emission means 
for emitting light, which is installed lower part of the jig, so as to measure a diameter 
and a central position of an optical fiber hole to be formed on the ferrule sample; and 
co-axial emission means for emitting light, which is installed with predetermined 
distance apart fi-om the upper surface of the jig, to measure side surface and angle of the 
ferrule sample. 
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^3 

£2fe S- a-goil A^ss|^ 3:^^ ^S:7|o| >wE||0|7:| ^ =^^^1 u^E^tH AHi. 

5l2^ e ^»-soii o|^^ ci-Ai 3}54y|E^s mis 7;^# s-x|o| ^^A|oii =^^% ^E^y! 7ii^£. 

£E4^ ^ aaoll o|^v ii||#A|nioi xl-^^gg ^|o[ x|Zia| UtEFtH AH£. 

11 : 3*hS ^S:'! 12 : 
15 : ^aM6 : a||A^^Si 
17 : 

eHHojl ScH^W jimy\^9\ ^^Q\ o|#olMI ^ S^^l a^^WI §oi| cci-aK SM^t 

S ^m^^ § ^B|n|qcH ci^ qisg^K ^Il^^^7^ S# oH*il^ S?i|o|#^ 

S^|o|#^ x-il^7|^a| olai^ % ^S^i- ^loho^ tt^^ol ^xh^Fd^, o|&|o} ^^^^^-^ a^o| o|-|. 



s^i^N^ nm^ oi#3hoi s-a^^i as-sH^t ^doi ^sioi°^ oisoj y\ 

^\^^ s.±.m OAm^^ 7wgAi xf^o^ 7|#oi a^-si^K t:^Aj ^5H^E^a| 

A^oj|A^ ^gsiojot 7l3t-«[2i ^ S^jo^-^ gAi-o| §ol| cHo]- ^g(Dianneter) ^^1*1. S 

1 7|^°jo^^E4o| A^q^^^ ^ai ^| x| (Relative Position) % nm^\ ^. feo| eo|cK o|#o| ^uljAi-^ ^ 

^Ai A^xh^ ^g7|(CMM : Coordinate Measuring Machine)^ o\^2l ^S^^Sol ^y-^l^^ ^^S^^^lcH 
Di. ^i-as A^a^ g° ^go| i25/imS| S-^Hloi 2f7| nH^oJi^g H^H(Probe)^ 

4[S0| M7F^o[ ^xiias ii-^EK c£Sh^ c4|Avg-o| ^^pt o.l/jnOi|Ai ^ mm S^ls^l c^f^S ^In^-i- 
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soil gssfe 0^24 § tiDigat a^E^ his« oissf 

^goli §S >;E||o|x|S ^7«sf^ Zi°S. ^s^x^ sycK 

A|o)| as# ^^|8H ^fe 5!o| ^54o|cK o|&|°h n||#al 7|sh*fs! s.±^ ^^l^lEi 21^2^ 

SOtl'ol^SfHS 0|# ^aShfe ^01 fi||# ^i4 7|#2| «!|^0|0l. ££«fif«J5j 



*l# ^Sofe gfi^oi xi|o|E|cH 01 cK zis\^\, 4^7121 g^a-s b|g^ aeios. mi-g ^a^;W2| Tiam 

SEah. S- ^Se H||^t3ES# oigshoi 2i|#A|^o| ^^s^oj 01 A^cH^! g'fel^^lS 

o|#sW ngshOl SKt aoti 2A|-sh2i o|2| e^A^s ssii A|go| §1 ^§01 7f^sh£ 

^ if9iyiEHo| Dial oj|**H atsE^ ^\'^ s?^y|E^# mim % 



go| x|a2| sf^oii ^^sfsjoi EilS^-lSdoll S^^^si 5|g 51 §Ai^*|g ^gih^ a! 

££t[. ^ X.Y.Z^SS o|s§^fe 35thS^a:7|°| Y^^E||o|7:| Mod '^7\ x|n2| g 

oil Wsol #S2|7|| -ya.mssf^ E^TII; -fe.^:?! ^izigaj §^^ol| b[|A^^gosYE^ ^Af£i ^ajs # 
©KJi jti|SA|go| S^^^2| sjg s! A^cHSj ^Ssfe 4J7| "HAhs 

gcHlAi g^2?gos fflS-sFia, 7|o]^3 iill#>-|iga| ^7||gio|| lI^a^ fl|-gA|go| ^SoljAi 
^ ^NOjxie o|#A|7|^ fe^7| x|zi2| -y^ofl rtS7Ha|S S-s}^ S^^@2| if# ^Ahsh-^ El 
^1; S! ^^7| ¥AHi xiri'fefeioii yA|A|?i Jt||#A|go| ^a^iai^ ^i«-^SoKfe Safslfe-cfAj 
?iy|Ei# sii-i ^Sg^a« xilS&tiK 

e 1^90)1 o|^t ch-Ai SSHyiNSBllS % ^a^^as c|ai afsr^yiE-iai oiei 7|x| arts 

3^21 *a7|s x|s *gsi.a| ^f?^y!E^°| s^Soji ^^s. Dial oii^eii 2i£.^ ^iSS. 5E1 

oil S.A|£.Hj|§A|go| c_h54£Ol|Ai fit U|£| ^0| At7| n|| ^Aj g (1 0)-& Z12| AfGj oj:^o)| 37|2| 

(chamfer)aol saS ^m^K aajii, -y7| iil|#A|g{io)2| ^Sa^ioJ SdS ^a^2| 4=(cl l}|x| c8) 

s.\ §^?h^g{l)2| ^.fei?!*!. #^2}7Ha|(ii|*|). E||«A|go| o|o^oi|Ai 3^^^;;Wo| 7Ha|(2), fi||«A|id 
2| asi(chamfer)Sj2| ^o|(3), ii||#2| ^(5)2f o^£^^o^|A^ #^7?Fx|o| ^o|(4)§# £2011 £A|S^ sh 

u^o| 3jc^^ ^371(11)^ ^gfh ^ ats.^ ^jck 



a7l axis ^a^KiDfe £2011 £A|t} b|2| ^01 x^o|## x^HellSKem. Y^o|§# ^%^\^ Y^ 
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(io)# Ilss^fe ^izi(i2)7h ^biacK 



^^7| x|zi(i2)^ fE4o|| HA|£! bhfif ^o|. 2i|#A|g(io)o| ^a^lH^ n S?^^oi| iiilSA|Q(-|o)JiF -g^S^^^I ^ 
(12b)o| S^slDi. 1-7|(13)# ^'^I^J^^^S^FO:! ngef^ 2^^^^ nm:Il^m^2a)^^, ^^71 ii||SIlSa(12a)^ 



ol7|Ai. A^7| iEi|#iisg(i2a)a| #(i2b)o|| ^^1^-1:^1^ 2il#A|g(io)-& ^Sa7ta|^ -i-^sjTjl S-^fsi^ ^^^ s| 

CH ££^^ & ^A|0^|(H|AHo| AI.7I X|a(12) SS^ S# y-AFS-4^ 7^#ao| 7Hg7|-i- 7|-X|JEL^AH 



&S(16a)3l^ -^^71 ^^SS(16a)oi|Ai ^A^sJ^ SS^M ^a|{i5)^ ^A^3^^ a!^(16b)^ ol^olS uHAh£E 

s(i6)oi &5^^c^. 



:^|Z1(12)S| A^p^a1^ ^g7-|a|# ^Jl S-sfH|ol iti|#A|g(io)o| z|5E# ^a§h7| 

(17)0| ^blSj^Dil, -^71 ^^ZE^{^7)^ ^^^{^7a)^[, ^^7| ^SS(17a)^^^N ^AfS ^oj 9o•^^lfc 

ffllF^F^ 7H#(i7b)iiK ^^7| 7H#(i7b)# S^H y'A^£! g# U^shoi ;^|zi(i2) ^^^^^ ^M^[^ 
(I7c)^ ^^€jc^K o|[[H A^7| sy^^ 7c)^^£^ ^A^H! ;c|3^^go^|A^ ^A[s\oi ifl|#A|g(io)o| ^go^ j?. 



1iOi| iA|S|- b|-£|. fill^ ^iOi|A-1 ^^JL[ ^^Jl[ ass CHA^S ^g^l o|^ ^^B\&[ Ojg^ 3^p:^ *g7| 

(11 W iiil#A|g(io)# JISAI?^ :^|Z1(12)# A^g3^0^ ^S&cK 

o|# ^5||AH, I^F ^oFS^ filI-BA|2(io)# 7:|ii(i2)oi| JigA|^|£|, a^7| iii|#A|g(io)o| ^^ ygo| x|a 

(12)ao||Ai«Ei ofc^^ S-^^tfcK ao}-, iil^S fll#A|g(io)o| oKa^ ^^^^ ^a^s x|zi7F 

7^x|£^ ^mM^(^o)^ ^sti- s^^^ e^s s^tf^K s^ti nm^\^(io) ^^^^^i a-^ ^ 

a|(15)^ ^^^Foi A^7| ^a|(i5) ^^^o{\ dHAj^Qol 7F^ shS^K 

zialJl. ^^71 x|a(i2)^l 7^# 4^^o| 7HS7|# ^[oi §^ ^S(i7)oi| sol yAF£|cH 

ii||#A|3(10) 0|D|7:|# ^ ?}^[. iiil#A|^(io)# US oh x|zL{12)# 3x|-S! ^^71 

(11)S| x,Y H^^la(6. 7, 9) ^^Ef^oi) a|^s[cK A^7| on a^ze?|(1 6)S 0|§SF0:| 5l|-lA|g(io) 

^oiiAi g# 3EA^3^Il ^^^(£A|3hx| ^g)oii ^7:\s ccD^m\^[m mm nmMm^o) -yE^^^i ^^^[^ 

^(l)0||Aia| go| MOIJI fil|mA|g(10)S| UfQjXl ^-g.^ aO|X| &Mh5^H^ 0| " 13^ 0|n|X| §H 

3^^S(i)oil ^So| -^u^o^ 3CD|« bHAf^°|(i6)oi(Ai §*^D|(i7)o^ tim:ii, o|d|x|# 

o|[EH ^gS::^oi| cHth ^I^H S^^i fi||#A|g(io)s.| ^Tjlg^cHl o|s|j nn^oj ^goj| 

-^g ^tx|^ :i:Eiio|x|7F o|^s^7^| gcK A^7|e[ ^ga^aJo^|A^ ^■|7|7F ^goii DH-^ gas- a 

0|^^Oj|A^ ^ogS^ S ^A|01| °J iSOil alSH ZiB 0|-U|21. ^ 7|#£| AFAkg 

L-W o^- «^o,LHoifAi OiBH 7W §U ^gO| 71-^lf^ ^ agol ^Sh^ 7|^ ^OtOllAi #Aho| x|A|# 

7Fa x[o\\n o(cH ^oicK 
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Swaf ^o|. e ^Soll 14=^. iil^S n||#o| *g7| mo)|Ai seoI- ^§ n 

biiasM o|^^os 2*^7^ ai^oh chshah^ Mif#os y\m moii ssa m'b?} m^} 
m Soil ii|^g#£| y\^\sm gas o|§5^o^ ©£[ti-°s, ^^^s.^ s^fs 2« 

(57)W^Si 

3^ 0|§^tf£| AV^oji ^OiXlDl, E1|»A|S0| ##SJ71| ^gi,il§E|£S go^^0|| g"0| "§^"1 

III 1 t!-oii aiojAi, 

a-S 3ill#A|go| ^Il^A|?|fe -S^ai^ ol^cHJE! c^Al 2f?iy|Ejg it||# ^^^^*|. 

4^71 xizisgol g# y-AHh 21 - TH-^aoj 7H^7|# 7W^ c^Aj ^sH^iEi^ ciis x|-^ 

XIII L||x| XII 3 S§ CHJ^ t^oii SICHAH. 
^71 ^^^g^^Eh^ 

X.Y,Z^°s oi^sh^ 3*H!^S7|°i Y^rfiEllolxi avo|| x|n# #3l*fe 
nzi2\ soil Ell SO! ##E|7|| ^^no\ US ohfe £[711; - 

no.^s.\ sh^oii bHA^5&aos■^E^ ^Ahs s^g gsK)^ BUMAigoi -f-ahAlsi 

At7| y^j]:^ bi|A|2So||Ai 7|ojg^g iE||SA|go| ^Tiisioii ccfshnilSAisoi ^ 

gollAi ii:E||0|7:|S 0|#A|?|t ; 

•feh7j xjaai ^Soil ^S7^^|# ^oi i^^^^ §^^3^1 ^-Afsh^ e[^|: s! 

^AfS ^§ X|Il^^ao|| eJ-AFA|?l «|gA|go| A2|7|S| SJ £[?tl 

* chAi ©sHyjEHs mi^ ^sg^a. 

JHI 5 l^oll Sio|Ai. 
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iii^s Bii#>^moi t^A^ #^^s EiimA|go| ot^ojoii a7i2i 6 

^Hl 5 §0)1 SicHAi, 





JE&3 
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